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Listing fty the Claims: 

1 . (Currently Amended) A position control system for a fluid operated 
cylinder having at least one fluid chamber defined by a piston located within a 
housing for movement between first and second end limits of travel, the system 
comprisiz^; 

at least two electrically actuated proportional flow valves connected to 
each port of the fluid operated cylinder to be controlled for selectively and 
proportionally controlling fluid flow into and out of the at least one fluid chamber of 
the fluid operated oylindra: to be controlled; 

at least one pressure sensor for measuring fluid pressure with respect to 
each chamber of the fluid operated cylinder to be controlled; 

at least one discrete position sensor including a first position sensor 
located adjacent a midpoint of the fluid operated cylinder to be controlled for sensing 
a discrete centered position of the piston within the cylinder; and 

a controller having a control program operably connected to the at least 
two valves, the at least one pressure sensor, and the at least one position sensor for 
controlling actuation of the at least two valves in response to pressure measured by 
the at least otie pressure sensor and location meastired by the at least one position, 
senso r, the controller having the control progranxfoiLcalculatinp a required pressure 
in the at least one expandable f\ ^}^^ ^ham h&r for moving the piston a desired distance 
within the hnusrinp r from the discrete centered position located midway with respect to 
the hmiCT iig. and fp y nnntiY^HiTi p: the at least two electrically actuated proportional 
flow valves to obtain the calculated pressure within the at least one expandable fluid 
nhamhftr c!AtTftgp <^T;»;| mg toJhe desired distance of movement for the piston within the 
housing- 

2. (Previously Presented) The system of claim 1, wherein the at least 
one discrete position sensor further comprises: 
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a second position sensor located adjacent oxxe end of travel of the piston 
in the housitig for providing soft stop deceleration of the piston prior to contact with 
an end wail of the honsixig defining the at least one chamber. 

3. (Original) The system of claixQ 1 further comprising: 

the at least two electrically actuated proportional flow valves including 
a first valve associated with the first expandable fluid chamber for selectively and 
proportionally controlling fluid flow into the first expandable fluid chamber and a 
second valve associated with the first expandable fluid chamber for selectively and 
proportionally controlling fluid flow out of the first expandable fluid chamber. 

4. (Original) The system of claim 1 further comprising: 

the at least one expandable fluid chamber including a first expandable 
fluid chamber adjacent one end of travel of the piston in the housing and a second 
expandable fluid chamber adjacent another end of travel of the piston in the housing* 

5. (Original) The system of claim 4 further comprising: 

the at least one pres^e sensor includes a first pressure sensor 
associated with the first expandable fluid chamber and a second pressure sensor 
associated with the second expandable fluid chamber. 



6- (Previously Presented) The system of claim 4 further comprising: 
the at least one discrete position sensor including a second position 
sensor located adjacent one end of travel of the piston in the housing for providing 
soft stop deceleration of the piston prior to contact with an end wall of the housing 
defining one chamber, and a third position sensor located adjacent an opposite end of 
travel of the piston in the housing for providing soft stop deceleration of the piston 
prior to contact with an end wall of the housing defining another chamber. 
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7. (Previously Presented) The s^ystem of claim 1 wherein the control 
program is operable to initialize a home position when the piston is sensed by the 
first position sensor located adjacent the midway position with respect to the housing- 
s' (Cancelled). 

9. (Currently Amended) The system of claim 1 further comprising: 
means for biasing the piston toward the discjete centered a 

predetennined position with respect to the housing. 

10. (Currently Amended) A process for operating a position control 
system for a fluid operated cylinder having at least one fluid chamber defined by a 
piston located within a housing for movement between first and second end limits of 
travel^ the process comprising the steps of: 

selectively and proportionally controlling fluid flow into and out of the 
at least one fluid chamber of the fluid operated cylinder to be controlled with at least 
two electrically actuated proportional flow valves connected to each port of the fluid 
operated cylinder to be controlled; 

measuring fluid pressure with respect to each chamber of the fliud 
operated cylinder to be controlled with at least one pressure sensor; 

sensing a position of the piston wittdn the cylinder with at least one 
discrete position sensor, the at least one discrete position sensor including a first 
position sensor located adjacent a midpoint of the fluid operated cylinder to be 
controlled; and 

controlling actuation of the at least two valves in response to pressure 
measured by the at least one pressure sensor and location measured by the at least 
one position sensor with a controller having a control program operably connected to 
the at least two valves, the at least one pressure sensor, and the at least one position 
senso r, wherein the controlling step with a control program further includes the steps 
of calculating a required pressure in the at least one eycpan<kble fluid chamber for 
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moviTi g the piston a desired distance wit Viin the h ousing froi n fhet iWsc rete centered 
posilion located midway with respect to the hQusm_g^and_conixolImg the at leagt two 
electrically actuated proportional flow valves to oh tftin thft c alculated -pressure within 
the at least one expandable fltdd cbaTn>vir r.oiTespondingJo_the_desired distance of 
movement for the piston wi thin the housing ^ 

1 L (Previously Presented) The process of claim 10, further 
comprising the steps of: 

sensing a discrete posxtiorx adjacent one end of travel of the piston with 
respect to the housing with a second position sensor, the second position, sensor 
adjacent one end of travel of the piston in the housing; and 

decelerating the piston to a soft stop prior to contact with an end wall 
of the housing defining the at least one chamber with the controller in response to the 
second position sensor. 

12, (Previously Presented) The process of daim 10, wherein the 
controlling fluid flow step witii at least two electrically actuated proportional flow 
valves further comprises the steps of: 

providing a first valve associated with the first expandable fluid 
chamber for selectively and proportionally controlling fluid flow into the first 
expandable fluid chamber; and 

providing a second valve associated with the first expandable fhiid 
chamber £6r selectively and proportionally controlling fluid flow out of the first 
e3q>andable fluid chamber. 



13. (Previously Presented) The process of claim 10 wherein the at 
least one e3q>andable fluid chamber further comprises the steps of: 

providing a first expandable fluid chamber adjacent one end of travel of 
the piston in the housing; and 
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providing a second expaxxdable fluid chamber adjacent another end of 
travel of the piston in the liousing, 

14. (Previously Presented) The process of claim 13, wherein die 
pressure sensing step with at least one pressure sensor further comprises the steps of: 

providing a first pressure sensor associated with the iiist expandable 
fluid chamber; and 

providing a second pressure sensor associated with the second 
e^qyandable fluid chamber. 

15. (Previously Preseated) Theprocessof claim 13, further 
comprising the steps of: 

providing a second position sensor located adjacent one end of travel of 
the piston in the housing for providing soft stop deceleration of the piston prior to 
coixtact with an end wall of the housing defining one chamber; and 

providing a third position sensor located adjacent an opposite end of 
travel of the piston in the housing for providing soft stop deceleration of the piston 
prior to contact with an end wall of the housing defining anotfa^ chamber. 

16. (Previotrsly Presented) The process of claim 10, wherein the 
conHoIling step with a control program further comprises the step of: 

initializtng a home position when the piston is sensed by the at least 
one discrete position sensor to be located at the discrete centered position with 
respect to the housing, 

17. (Cancelled). 

18. (Currently Amended) The process of claim 10 furdier comprising 

the step of: 
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biasing the piston toward the discictc centered a pr^fietenmiTied position 
wifh respect to the hou^g. 

19, (Currently Amended) A position control system for a flmd 
operated cylinder having two fluid chambers defined by a piston located widnn a 
housing for movement between first and second end limits of travel, the system 
comprising: 

four electtically actuated proportional flow valves, two valves 
connected to each port of flie fluid operated cylinder to be controlled for selectively 
and proportionally controlling fluid flow into and out of the two fluid chambers of 
the fluid operated cylinder to be controlled; 

two pressure sensors^ one pressxxre sensor for measuring fluid pressure 
with respect to eadi diamber of the fluid operated cjlinder to be controlled; 

at least one discrete position sensor including a first position sensor 
located adjacent a midpoint of the fliud operated cylinder to be controlled fox sensing 
a discTCte centered position of the piston within the cylinder; and 

a controller having a control program operably connected to the four 
valves, the two pressure sensors, and the at least one position sensor for controlling 
actuation of the four valves in response to pressure measured by the two pressure 
seaisors and location measured by tiie at least one position senso n the coptroller 
having the control program for calculating a reQTrired_pressure in each of the first and 
second expandable fluid chambers for movinp the piston a desired d i^rfarice within 
the housit i ff frnm riift Hi'grrete centered position located midway with respect to the 
housing, and for controlling the four electricallv actuated pmpnrrinrifll flow valves to 
obtain the calculated pressure within each of the first f^nd secnnd ftvpandable fluid 
t'^,ATr^h^ ^ ^rrespondingL tp_tbB_deaired distance o f movement for the piston within 
H?e h<>vmR' 

20. (Previously Presented) The system of claim 19 further comprising: 
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the at least one discrete position sensor including a second position 
sensor located adjacent one end of travel of the piston in the hotjsing for providing 
soft stop deceleration of the piston prior to contact with an end wall of the ^lAng^iig 
defining the first chamber, and a third position sensor located adjacent an opposite 
end of travel of the piston in the housing for providing soft stop deceleration of the 
piston prior to contact with an end wall of the housing defining the second chamber, 

21. (Previously Presented) The system of claim 19 wherein the control 
program is operable to initialize a home position when the piston is sensed by the at 
least one discrete position sensor located ac^acent the midway position with respect 
to the housi&g. 

22. (Cancelled). 

23. (Currendy Amended) A position control system for a fluid 
operated cylinder having at least one fluid chamber defined by a piston located within 
a housing for movement betwcCT first and second end limits of travel^ the system 
comprising: 

at least two electrically actuated proportiotia] flow valves connected to 
each port of the fluid operated cylind^ to be controlled for selectively and 
proportionally controlling fluid flow into and out of the at least one fluid chamber of 
the fluid operated cylinder to be controlled; 

at least one discrete position sensor associated wifli the fluid operated 
cyUnder to be controlled for sensing a discrete position of the piston within Hit 
cylinder; 

a supply of pressuiized flmd in communication with the at least two 
electrically actuated proportional flow valves at a predetermined pressure; and 

a controller having a control program operably connected to the at least 
two valves and the least otie position sensor for controlling respective portions of 
the at least two valves in response to position measured by the at least one position 
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senso r- the controller having the co ntml prnpram for calculating a required pressure 
in the at least one expandable -ftmM r:hfl mber for moving the piston a de sired distance 
within the housing feom the discrete centered position located midway with respectjfi 
the housing, and for controlling the at least two electrical ly axrtuated proportional 
flow valvpft tA ^hiA\n the calculated pressure within t he at least one expandable fluid 
chamhgr con^e^ponding to the desired Hictan^ft of movement for the piston within the 
housing . 

24. (Previously Presented) Thesystemof claim 23, wherein the at 
least one discrete position sensor further comprises: 

a first position sensor located adjacent a midpoint of the fluid operated 

cylinder; and 

a second position sensor located adjacent one end of travel of the piston 
in the housing for providing soft stop deceleratLon of the piston prior to contact with 
an end wall of the housing defining the at least one chamber. 

25- (Previously Presented) The system of claim 23 further comprising: 
the at least two electrically actuated proportional flow valves including 
a first valve associated with the first expandable fluid chamber for selectively and 
prpportionfllly controlling flxdd Sow into the first expandable fluid chamber and a 
second valve associated with the first expandable fluid chamber for selectively and 
proportionally controlling fluid flow out of the first expandable fluid chamber. 

26. (Pxeviously Presented) The systexn of claim 23 further comprising: 
fho at least one expandable fluid chamber including a first esqsandable 

fluid chamber adjacent one end of travel of the piston in the housing and a second 
expandable fluid chamber adjacent another end of travel of the piston in the housing. 

27. CPi^viously Ptesrated) The system of claim 26 further con^wrising: 
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the at least one discrete position sensor including a first position sensor 
located adjac^t a midpoint of the fluid operated cylinder, a second position sensor 
located adjacent one end of travel of the piston in the housing for providmg soft stop 
deceleration of the piston prior to contact with an end wall of liie housii^ defining 
one chamber, and a third position sensor located adjacent an opposite end of travel of 
the piston in the housing for providing soft stop deceleration of the pistoji prior to 
contact with an ^d wall of the housing defining another chamber. 

28. (Previously Presented) The system of claun 23 wherein the control 
program is op^able to ™tig>1iyA a home position when the piston is sensed by the at 
least one discrete position sensor located adjacent the midway position with respect 
to the housing. 



29. (Cancelled). 

30. (Currenfly Amended) The system of claim 23 fiirther comprising: 
m ?^^ « for biasing tiie piston toward the discr e te center a predetermined 

position with respect to the housing. • 

31. ^ew) The system of claim 1 further comprising: 

the control program having variables to define a motion profile of the 
piston selected ftom a group of a plurality of motion profiles consisting of an 
acceleration profile, a deceleration profile, a velocity profile, a timing profile, a force 
profile, a rqpetition profile, and any combination thereof. 



32. ^ew) The process ofclaim 10 fiirther comprising the steps of: 
selecting variables for the control program to define a motion profile of 
the piston fi-om a group a plurality of motion profiles consisting of an acceleration 
profile, a deceteation joofile, a velocity profile, a timing profile, a force profile, a 
repetition turofile. and any combination thereof. 
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33, (New) The system of claim 19 furdie^ 

the control program having variables to define a motion profile of the 
piston selected from a group of a plurality of motion profiles consisting of an 
acceleration profile, a deceleration profile, a velocity profile, a timing profile, a force 
profile, a repetition profile, aod any combination thereof. 

34, (New) The system of claim 23 further comprising: 

the control program having variables to define a motion profile of the 
piston selected fi*om a group of a plurality of motion profiles consisting of an 
acceleration profile, a deceleration profile, a velocity profile, a timing profile, a force 
profile, a repetition profile, and any combination thereof. 
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